Recent research on behavioral heterogeneity in social dilemma situations has increasingly focused on exploring the predictive value of individual difference variables. This paper contributes to this line of research by examining how cooperation preferences in a series of three public goods games conducted over the course of five months are related to personality traits and personal values. A variant of the four player one-shot public goods game was administered to classify participants' cooperation preferences, along with measures of the Big-Five personality dimensions and Rokeach's terminal values. Results revealed that, when considered independently, Agreeableness and prosocial values were indicative of individual preferences for cooperation. However, when considered simultaneously, only Agreeableness emerged as a significant predictor of cooperation preferences. The findings are interpreted in terms of how personality and personal values jointly impact economic behavior.
Introduction
The public goods game (PGG) and the prisoner's dilemma game (PDG) represent social dilemma situations in which a group or team of subjects is interdependent for obtaining outcomes. Subjects can achieve the highest possible outcome for the collective by cooperating, but each individual has an incentive to free ride on the cooperation of the others. A number of recent studies have examined the effects of individual difference variables on contribution decisions in PGGs (e.g., Fleming & Zizzo, in press) and cooperative choices in PDGs (e.g., Hirsh & Peterson, 2009) .
Our research takes this analysis one step further by assessing the relationship between individual difference variables and cooperation preferences that form the basis of individual choices in PGGs and PDGs. We use a variant of the PGG developed by Fischbacher, Gächter, and Fehr (2001) in which participants, instead of making one contribution, submit a contribution schedule as a function of others' contributions. Unlike a single contribution decision, this schedule is a direct measure of individual cooperation preferences, allowing the classification of participants as either free riders or cooperators.
In the present longitudinal study, we examine how cooperation preferences in a series of three PGGs conducted over the course of five months are related to the constructs of personality and personal values. Specifically, we investigate whether the Big-Five personality dimensions and Rokeach's (1973) terminal values are indicative of individual preferences for either cooperation or free riding. The Big-Five model is the standard trait framework for research in personality and specifies that five overarching dimensions (Extraversion, Agreeableness, Conscientiousness, Emotional Stability and Openness to Experience) account for the biggest part of between-subject variation in stable personality traits. Rokeach's value survey is a measure of the importance of two lists of terminal (end-states of existence) and instrumental (modes of conduct) values within a person's total belief system. We focus on the set of terminal values, because they are considered more fundamental than instrumental values, which are thought merely to refer to preferred modes of conduct that help achieve the desired end states of existence (Rokeach, 1973) . Olver and Mooradian (2003) and Parks and Guay (2009) provided excellent discussions of the relationship between personality and values. According to these authors, personality traits can be described as innate characteristics representing the nature of an individual, while personal values are socially learned beliefs about acceptable behavior and actions resulting from the interaction of nature and nurture. Parks and Guay (2009, p. 675) pointed out that ''both are expected to influence a variety of behavioral outcomes, and so it seems evident that we should consider both in examining the impact of individual differences on behavior. Yet this practice is so infrequent, there is little understanding of how personality and values are related to one another, much less how they might jointly impact behavior''.
The present paper contributes to this line of research by exploring how personality traits and personal values are separately and jointly related to individual preferences for cooperation in social dilemma situations.
Methods
The study was conducted three times over the course of five months and involved 72 students majoring in business administration. Four of these did not return for the third study leaving us with 68 participants with complete information at all three times (mean age 25.6, SD = 3.2, 49 male). At time 1, students completed Gosling, Rentfrow and Swann's (2003) Ten-Item Personality Inventory (TIPI) and Rokeach's (1973) terminal value survey. Students also participated in a PGG, which was repeated after 2.5 months (time 2) and again after 5 months (time 3).
Ten-Item Personality Inventory (TIPI)
The TIPI includes two items for each of the Big-Five personality dimensions. Each item contains a pair of two trait descriptors and participants have to rate on a 7-point scale ranging from 1:'disagree strongly' up to 7:'agree strongly' the extent to which the pair of traits applies to them (see Gosling et al., 2003) . We chose to adopt the TIPI rather than a longer personality measure to reduce transient measurement errors resulting from participant fatigue, frustration and boredom associated with completing several survey instruments in combination with a lengthy experimental session.
As a measure of the Big-Five dimensions of personality, the TIPI has been validated against standard Big-Five instruments. Gosling et al. (2003) , for example, showed high convergent validity and discriminant validity of the TIPI with Costa and McCrae's (1992) 240-item NEO-PI-R. Furnham (2008) evaluated the TIPI relative to Costa and McCrae's (1992) 60-item NEO-FFI and found generally positive results in terms of validity. In a similar vein, Donnellan, Oswald, Baird, and Lucas (2006) and Ehrhart et al. (2009) demonstrated convergent validity of the TIPI with a number of longer five-factor model measures, including Goldberg's (1999) 50-item IPIP. All these extensive validation studies have shown that the TIPI has acceptable psychometric properties. The Cronbach's alphas for the five TIPI scales in our study were very similar to the findings by Donnellan et al. (2006) , Ehrhart et al. (2009) and Gosling et al. (2003) , i.e.: Extraversion (a = 0.73), Agreeableness (a = 0.32), Conscientiousness (a = 0.49), Emotional Stability (a = 0.53) and Openness (a = 0.46). With only two items per dimension, the relatively low alphas are to be expected as the computation of Cronbach's alpha is a function of the number of scale items. Test-retest reliability is therefore a more appropriate reliability measure for such brief scales. Gosling et al. (2003) reported test-retest reliability for the five TIPI scales over a period of six weeks. They were 0.77 for Extraversion, 0.71 for Agreeableness, 0.76 for Conscientiousness, 0.70 for Emotional Stability and 0.62 for Openness, indicating that the scale provides a stable measure of personality over time.
Rokeach's terminal value survey
Value priorities were assessed with Rokeach's terminal value list (see second column of Table 1 ) using a rating scale adopted from Feather (1991) . Participants rated the importance of each of the 18 terminal values on a scale ranging from 1 (not at all important to me) to 7 (extremely important to me). A rating response format was adopted because it allows for a more detailed analysis of value priorities than the traditional ranking method.
The intercorrelations between ratings for the 18 terminal values were factor analyzed using principal components analysis with promax rotation. Preliminary tests confirmed the suitability of our sample for factor analysis. Three factor extraction methods, Scree Test, Parallel Analysis and Velicer's MAP test all suggested a three-factor solution that explained 49% of the variance. Three subscales were constructed based on the values that had loadings greater than 0.40 on the relevant factor. The first subscale is largely consistent with the ''Universal prosocial'' domain specified by Feather (1991) . While the majority of Rokeach's terminal values serve individualistic interests, most of the values included in this domain serve collectivistic interests and reflect therefore Schwartz and Bilsky's (1990, p. 879 ) definition of prosocial values, i.e. ''Active protection or enhancement of the welfare of others.'' The second subscale mirrors Feather's (1991) ''Mature accomplishment'' domain and is related to Schwartz and Bilsky's (1990, p. 880) , definition of maturity values, i.e. ''Appreciation, understanding, and acceptance of oneself, others, and the surrounding world.'' The third subscale includes values related to Feather's (1991) ''Comfort/Stimulation'' and ''Positive affiliation'' domains and corresponds to Schwartz and Bilsky's (1990, p. 879) , definition of enjoyment values, i.e. ''Pleasure, sensuous and emotional gratification.'' Each participant's mean score on each subscale was taken as his or her score on the respective value domain. Table 1 summarizes the three value domains.
Public goods game (PGG)
Participants' cooperation preferences were assessed by a variant of the PGG developed by Fischbacher et al. (2001) . In order to maximize comparability with the original experiment by Fischbacher et al. (2001), we replicated the same protocol and used the same parameters. We conducted the experiment with the same participant pool three times with 2.5 months in-between each repetition to allow for a more reliable assessment of participants' cooperation preferences and a more accurate classification into different cooperation types. The three sessions used an identical protocol in which participants were randomly assigned into groups of four. Group compositions were unknown to the participants and not revealed after the sessions.
The basic decision situation was a standard linear PGG. Each participant received an endowment of 20 tokens (worth $0.40 each), any integer portion of which they could either keep privately or contribute to a group account. Contributions to the group account benefited all group members alike, that is, regardless of the amount contributed every group member received 0.4 times the sum of all contributions. Since participants earned exactly one token for each token they kept privately but only 0.4 token for each token they contributed to the group account, it was always in the participants' material self-interest to keep all tokens privately. However, if all four group members kept their whole endowment of 20 tokens privately, each participant earned only 20 tokens. On the other hand, if all four group members invested their whole endowment, each participant earned 0.4 Â 80 = 32 tokens. The basic decision situation therefore confronted the participants with a classic social dilemma situation: the highest possible outcome for the group can be achieved by cooperating, but each individual group member benefits most from not cooperating.
In our PGG participants had to make two types of contribution decisions: an 'unconditional contribution' and filling in a 'contribution table'. The unconditional contribution was a single decision about how many of the 20 tokens to either keep privately or contribute to the group account. While this single contribution decision is often used as a measure of cooperative behavior, one cannot distinguish between different contribution preferences by only observing participants' unconditional contributions. For example, one cannot distinguish between participants who contribute nothing to the group account because they are self-interested and participants who would like to reciprocate others' cooperation, but contribute nothing because they believe pessimistically that others will not contribute. Previous research has shown that many individuals are conditional cooperators who condition their cooperation on the behavior of others by behaving cooperatively in response to cooperation but non-cooperatively in response to free riding (e.g., Fischbacher et al., 2001; Herrmann & Thöni, 2009; Kelley & Stahelski, 1970; Kramer, McClintock, & Messick, 1986) .
In order to be able to distinguish between different contribution preferences we asked participants to also indicate their contribution to the group account conditional on the average contribution of the other three group members. Specifically, participants had to fill in a contribution table showing in ascending order the 21 (0-20) possible average contribution levels of the other three group members (rounded to integers). For each of these 21 possibilities participants had to indicate their corresponding contribution. The contribution table therefore elicited from each participant a contribution schedule as a function of others' contributions. This allowed us to classify our participants according to their cooperation preferences and distinguish, for example, between free riders and pessimistic conditional cooperators.
After all participants had made both types of decisions, i.e. the unconditional contribution and filling in the contribution table, a throw of a four-sided die randomly selected in each of the four-subject groups one subject. The three group members who were not selected contributed according to their unconditional contribution. The selected subject contributed according to his or her contribution table, based on the unselected subjects' average unconditional contributions. The purpose of this random mechanism was to make the decisions of both stages of the game potentially outcome relevant, giving participants an incentive to take both decisions seriously.
The experiments were conducted computerized in a lab using the software z-Tree (Fischbacher, 2007) . The participants were randomly seated at computer terminals, which were separated by cardboard partitions to ensure that decisions were made in complete anonymity from the other participants. Communication between participants was strictly prohibited and neither before nor after the experiment could participants identify the other members in their group. They received written instructions explaining the experimental task in great detail. After reading the instructions, participants had to answer a number of control questions to prove their understanding of the task. The experiments did not proceed until all participants had answered all control questions correctly to ensure that everyone understood the mechanics and implications of the experimental task. At the end of the experiments participants were paid their experimental earnings privately to maintain their anonymity. They earned on average about US$13 in each of the three experiments.
Results

Cooperation types
In our analysis we first categorized our participants according to their cooperation preferences in the PGG, measured by the contribution table described above. Following the procedure proposed by Fischbacher et al. (2001) , we classified our participants in a first step into three categories.
Participants who reciprocated others' cooperation by submitting a contribution schedule that showed either a monotonically increasing pattern or had a significant positive slope (p < 0.01, Spearman rank correlation) were classified as Conditional cooperators. Participants who had only '0' entries in their contribution schedule (i.e., contributed nothing in any case) were classified as Free riders. Fischbacher et al. (2001) also reported a so-called ''hump-shaped'' category of subjects who increased their contributions in the contribution schedule up to some maximum and decreased it thereafter. In our study we observed only very few hump-shaped contributors and therefore included them along with all unclassifiable participants into the category ''Other''. This category also contained a few unconditional cooperators who chose a constant non-minimal contribution in all cases.
Given that our subjects participated in a series of three PGGs conducted over the course of five months, we were able to refine Fischbacher et al.'s (2001) classification in a second step by also accounting for stability of cooperation preferences over time. Types were fairly stable over time with a Cramér's V of 0.402 (0.498) between measurement 1 and 2 (2 and 3). We distinguished between five cooperation types: A participant who was consistently classified as Conditional cooperator (Free rider) at all three times of measurement was categorized as ConsistentCC (ConsistentFR). Participants who were classified as Conditional cooperator (Free rider) in two out of three times were categorized as 2timesCC (2timesFR). The remaining participants were categorized as All Other. No subject showed a consistent hump-shaped or unconditional cooperation schedule. Table 2 reports mean scores and standard deviations for the Big-Five personality dimensions separately for the five cooperation types.
Big-Five personality dimensions and cooperation preferences
A one-way analysis of variance showed that the average scores of the five cooperation types were not significantly different from each other for Extraversion (F = 1.61, p = 0.18), Conscientiousness (F = 0.76, p = 0.56), Emotional Stability (F = 0.42, p = 0.79) and Openness to Experience (F = 0.60, p = 0.66). Significant effects were only observed for Agreeableness (F = 5.62, p < 0.01). Follow-up t-tests revealed a positive relationship between participants' Agreeableness scores and their cooperation preferences in the PGG. Both ConsistentCC and 2timesCC scored significantly higher on Agreeableness (p < 0.01) than ConsistentFR and 2timesFR, with participants categorized as All other scoring in-between. Fig. 1 illustrates this relationship graphically.
In a more rigorous test of this relationship we ran a multinomial logistic regression (MLR) with Agreeableness scores as independent variable predicting cooperation type. Table 3 reports the results of our MLR analysis.
Parameters from Table 3 are best interpreted in terms of odds ratios (Exp(k)). For example, an increase of the Agreeableness score by one point made it 5.66 times more likely that a participant was categorized as ConsistentCC instead of ConsistentFR. The MLR-model reported in Table 3 Table 4 reports mean scores and standard deviations for the three value domains defined by the factor-analytic procedure separately for the five cooperation types.
Value domains and cooperation preferences
A one-way analysis of variance showed significant differences between the mean scores of the five cooperation types for the Prosocial (F = 2.98, p < 0.05) and Enjoyment (F = 2.80, p < 0.05) value domains, but not for the Maturity domain (F = 0.73, p = 0.57). Visual inspection of the data revealed that only the Prosocial domain scores were positively associated with cooperation preferences. Fig. 2 illustrates this relationship.
T-tests showed that ConsistentFR had significantly lower mean scores on the Prosocial domain than 2timesCC (p < 0.05), ConsistentCC (p < 0.01) and All other (p < 0.05). We used MLR analysis to predict probabilities of the five cooperation types dependent on the Prosocial domain scores. Table 5 reports the results.
Parameters from Table 5 are again best interpreted in terms of odds ratios (Exp(k)). For example, an increase of the Prosocial domain score by one point made it 4.69 times more likely that a participant was categorized as ConsistentCC instead of ConsistentFR. The MLR-model reported in Table 5 had a Nagelkerke R 2 of 0.14 (Model Fit v 2 = 9.79, p < 0.05).
Big-Five personality dimensions, value domains & cooperation preferences
In a last step of our analysis we investigated how personality (i.e., Agreeableness) and personal values (i.e., Prosocial values) jointly impact cooperation preferences. We first assessed the relationship between Agreeableness and the Prosocial value domain. Spearman rank correlation analysis showed that both variables were positively correlated (q = 0.43, p < 0.01). When entered simultaneously in a MLR-model, only Agreeableness emerged as Table 2 Descriptive statistics for Big-Five personality dimensions * . 
Big-Five personality dimensions
All Other (N = 16) 
Discussion
In the present study we examined how cooperation preferences in PGGs are related to personality traits and personal values. Our findings showed that the Big-Five personality dimension Agreeableness was a strong predictor of individual preferences for cooperation in a series of three PGGs conducted over the course of five months. Participants who scored low on Agreeableness were more likely to exhibit stable selfish preferences, while participants scoring high on Agreeableness were more likely to exhibit stable cooperative preferences. This finding on underlying cooperation preferences is in line with previous findings on displayed cooperation behavior, indicating that Agreeableness, which was defined by John and Srivastava (1999, p. 121) as ''a prosocial and communal orientation towards others'', is associated with cooperativeness in social dilemma situations (e.g., Pothos, Perry, Corr, Matthew, & Busemeyer, in press ). This result is not unexpected, given that social dilemmas face subjects with the choice between self-interests (free riding) and collective interests (cooperation) and individuals high on Agreeableness are more inclined to forgo self-interests in favor of collective interests than individuals low on Agreeableness (e.g., Buss, 1991; Graziano & Eisenberg, 1997) .
Our findings also showed that participants' scores on a Prosocial value domain derived from Rokeach's terminal values were indicative of their cooperation preferences in the PGGs. While value domains are generally fuzzy concepts (Schwartz, 1994, p. 25) , the values included in our Prosocial domain were largely consistent with Feather's (1991) Universal prosocial domain (equality, a world of beauty, a world at peace, inner harmony and freedom). Participants who scored low on this domain were more likely to consistently exhibit selfish preferences than participants with high domain scores. Our results suggest therefore that weak prosocial values are related to preferences for free riding in PGGs.
Finally, we found that Agreeableness and the Prosocial value domain were moderately correlated. When both variables were simultaneously entered into a regression equation, the effect of the Prosocial domain dropped to non-significance, whereas Agreeableness remained significant. Both constructs apparently accounted for considerable overlapping variance in the prediction of cooperation preferences, with Agreeableness being the stronger predictor. Olver and Mooradian (2003) argued that while personality and values capture distinct characteristics of a person, they are also related and interdependent. In our study, interdependence outweighed distinctiveness as personal values did not uniquely contribute to the prediction of cooperation preferences above and beyond what was already accounted for by personality.
Taken together, the present study promotes our understanding of the relationship between individual difference variables and economic behavior by exploring dispositional determinants of cooperation preferences in PGGs. More specifically, it sheds light on the under-researched issue of how personality traits and personal values separately and jointly impact behavior. While some previous studies have also examined the impact of personality and/or values on cooperative choices in social dilemma situations (e.g., Lönnqvist, Walkowitz, Wichardt, Lindeman, & Verkasalo, 2009; Sagiv, Sverdlik, & Schwarz, in press), our study is the first to dig deeper and focus on cooperation preferences that reveal the underlying motives or reasons for competitive versus cooperative behavior. Furthermore, in contrast to previous research we aggregated behavioral observations from a series of three public goods games conducted over a time span of five months. Research has shown that relationships between personality traits and behavior are more likely to be detected if aggregate measures built from multiple observations of behavior are used, as those reduce measurement error and unreliability (see e.g., Epstein, 1979) .
The study could be improved upon by employing a longer personality measure. For example, while Gosling et al. (2003, p. 523) pointed out that ''very brief instruments can stand as reasonable proxies for longer Big-Five instruments '' and Donnellan et al. (2006, p. 202) concluded that ''it is possible to make very effective measures of broad constructs with relatively few items'', any nonsignificant results obtained with a very brief instrument such as the TIPI should be interpreted tentatively. Furthermore, because the TIPI does not provide facet-level scores, we can only speculate that the Agreeableness facet compliance (as the opposite pole of aggressiveness and competitiveness) is most closely related to cooperation preferences in public goods games. Focusing less on the big picture and more on the effects of the different facet-level constructs of Agreeableness and other Big-Five dimensions on cooperation in social dilemma situations would therefore be a worthy area for future research. Furthermore, given our findings, we believe that future research should focus less on single predictors and more on the joint effects of individual difference variables to gain a more holistic understanding of the determinants of cooperative behavior in social dilemma situations.
